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ABSTRACT 



METHOD FOR REMOVING MERCURY FROM CONTAMINATED SOILS AND 
INDUSTRIAL WASTES AND RELATED APPARATUS 

A method and an apparatus (30) for removing mercury from contaminated soils and 
industrial wastes are provided. The removed mercury may be recovered. A furnace (8) 
vaporizes the mercury containing portion and the vapors are condensed. In one 
embodiment, an initial heating stage volatilizes watervapor and othervolatile contaminants 
such as hydrocarbons, with substantial vaporization of the mercury-containing portion' 
subsequently, a second temperature higher than the first is employed to vaporize the 
mercury containing portion. In one embodiment, a metallic salt reacts with sulfur in the 
material to form a stable solid sulfur compound to reduce sulfur content in the gaseous 
effluent. The addition of a metallic salt may also be employed to react with mercury halides 
to release elemental mercury therefrom. The contaminated material is thereby converted 
from one which is hazardous due to mercury contamination to one which is non-hazardous 
The effluent is treated to reduce environmental hazards in the same. The system (30) is 
preferably provided on or in a vehicle (11, 12, 13, 14) so as to facilitate treatment of the 
contaminated materials at the site of the same. 
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B<OJgarc?£ltf>£;h.«« C*i(Ct)L\-Cfi, L. J. Goidwaterfc<fc& r^c« (Mercury) 
-7kffi(Quicksi lvir)0>££j York Press, 1972, Pp. 53-54 £^KSf h C t 

aft, 7Kffi(DttiiJA<ft^tL*tfi;eXfifi&«B<D7KffiSa(d:s ^S^lg+dDTK® 
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±lgc7>7K&^ffeii, x«#*a>/^f ^-fxostt^f- 3 >^tfi -ericas 

stj-cfc^c cwatSTtt, 3 0^iu±*,a>ffl, 3aa3wssoicttffl$H4*a*« 

S&SH^S, XI4BirSBS!BA<tt«*+L*Slc, $0**8 (metallic mercury) 

fife, *HHb7>#:,, 53, S**n-*>f h, tttttt. ttftSfe 

; 7kffla>^-r-6»fl8M*»^fcftci: StStK®. ^^b7K£S, 

fiS<b^ffi, >^;W7kffif£) A«St(f&*i4o cti^SiSctHHIStfi, ^STXtim^ 
*fl*tt«)S^fei»£ai/Eli|H*a*W3tPo»»Wl=^3&5c t *j»ff 4 

ku^i* (a*. 1 ppm^y t'J^^to *-e*ST*ti-^><#-efcy, 

^?»«»^tft*w^»»-e&4«fc5i=Ril»sci:-r*c:i:rcj:y, ±«<D7Km^ 
»*r*fc*iz. xa<D±«taiso!>te3attfi-vigiaL3CE< r t-rto 
7kffirz^a$Kfc®a^Steiai;^iflip^ai*cDjsisrzfc^r, -t+Lt>ai^«a 

tttta>»fflaiftt«A««iftrc«*:orX*<ffiiSr*i:*, 7K®c7>^Wa*<it 

ttawiw'><fr¥-6t*, mffitf§]« 
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^S*FS4. 087. 276^at/^4, 468, 01 I^IzSHtk^ +lT t^i > o 4&B1$S^ff4. 087, 276 
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<b-T £ C tic J: y , AttMWUMIEttOlftfi^lilJlK^ffia: ?ct^^L 
TL\i> 0 CCT>RS*t4, 7Rffi&S£, T J p>j*—ft0>5.j3£B&mcn.&.TlZTn o C 
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co?<t7KSKa$^^-r^ 0 -eo>a, cok Tkisaai/TKmstia^-^^-r-ss^ 




*l.n*£*a£, #»fcyKtt£a>5ciiWc« (elemental mercury) tLr@fl!lt 
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ifj) cifcfcy, ^JEP^poeiaj+tc^s+L^TKffi^y-^v^BjflBti^^T^ 

&3^a>zKffigi4te-FLfc^j!>^ &«&Sa>&#xi4l?{£JBictt5&&e<jH 
» *5e«wrcttxr * c t \z tj: &<, 
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(reagents) £Xfilcfca#*3l4tt C, £1%, (b) $ffiam<D&<b£«ttapi?$£: 

l\ (c) *ffls^fl-rsa»±*W)W^ift$Hrtx*, (d) ssftstLfcxa© 
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77, 83 7^Sl/S5, 037. 286^lzl±. SaS*<7)±«au:aSE0lgfe<3D^-e7Kffi^ 

#B«ftWi 853. 208^tt, *C«m«UKS»«, (Witt, 
>;u*3f^»» tj, 7^*Utaa»tt, ai/ir>>h©*D^«raSll (setting 
agent) -CMS-T &Z k\z cfc y , cn&ftSMfc|z£3s:h,S*fflS (mercury spec i 

es) *t*awatf<b^Mrcffli:5XAft^a 

*S^8tSff4, 84 4, 81 5^14, tl^^^^, SlJS^Siau:-t! > > 

y-^>^prfttt (teachability) £ffiT*tK te»ltirrz5S*tt*«ft*1i-*35r 

m 1 <bft * -a- « c t ic «fc y , ^;uh^>K-tr>>hO)aiSrz 

aufctt**#r4aejft*tt***L, c<r>s^;g^<»^^y— ^f^&L, 
ffflx^'j-^^x-^uxDcfe, TKffiooy-^^^pTteteicMr-SE pa 

T C L PO)y— ffX hN:-&te-r&£H<Z>-tr> > 'J 1±S(D 

. *aM±iB&vaMKtti=iMa$fTiE(5, »Hnmtf«i»4ir 

t^-5> 0 cHbO)rif[^$tti*>xfAtt, *ffii?^lfe$nfc±l5au:0g^!Kgo[) 

4T?fe55o 

*ft^i4±8Ba>^gjic^ar*t<D-c?fe^o *«wr4, ±^ai;s3gai^0i0 
$e^-r^^^Stt-r«» 0 ^«^(4*fc. KE^*Hf_7KmaL(tjkffiib^*s 
fomttto&tim&it2tizM&i£xmm+&ztiz*^xfttet>tihzt 

A«a*U<, ^<Dft-(?. Jdai4Httffl3tf4*^ft«^b (reMnement) |c®Lfc 

m 

n&zti. mn$ti*>ztt><M3iLi\ mio)fflgi4. yasa 
<b-r*c<t^<. *«aai/-ta>«©ftT«tts§ftttn^, ^m^s^^^^+L 

**wi4, n^u<(4, *a»»MMffl**Lfc»ic, aai-rftffiaat^m^fb 
(pur i i j> t^a^tisy, 3sajffla*xa+rcttmr*i!iiic hstkis 
. *a<b*«i, u<tti^^^«ttat;fia(*^tttt*i»£r*t,fflT 

^±fiE-t?^^5J?cti^S (calsiferous material) XI4-tO)ffea>^SJfi, X(4/\ 
ay><t7KISA^7C^7Kffl^^ST?^^5Kt4^SX{4-t(Dffeor)^rg J B A t^ 
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*&£Ba>@ttl4, 7*s$k2titz±t&Zt.xf *fflatf7Kffl<fc*«B* 
CD^*TS£, EPA TC LPflD'J— hTiMSLfci*, ftO. 2ppmct y« 

1ia>ffi<b**lS#£»£ LB**-* z <t 

*S£gs<z>3e>i;f&a>gtoi4, %H<D%teic<*: y w**i&;tfxtfc&m&4 i a>#x 
*^co^;h.*a>g Margate© g#ii4* Serein 

&mt. 7t&*m<Dft& (release) * xB ; 

*BB* SSftttfiOTtrca-^Hi-f^^lfcll (sulfurous materials) 
fclMWmaH*^<bdtt*£ferifcT*xB ; 

©T, 3fc©2RK-C/ffltt-r*xe : 

(i) 7K^aJ^S36SC<b-r^ci:3ti:<. *cfc# 

(e) a6ft<bLfc*tt«l#£»IBL, *<D1fta>;$fblc <fc or Xfi^fbfc L"C, 
BttfflBrt6tt»8R<DAB*«X(4*«<bfttt*»*xe : 

(f) *irea>tt»xsic<fcy^sfc»£**ifcH(*a«ttH*^ai"r*xe: a 

Ce) 754fc»***i.fcttiS€WiSfefflXl4«B»-r*xeo 

«tyi£ftrzfeur. *#§^i4, xe (o at/ co *^t?t<D-e, -t©*ox 
is^ffl^^c*tA<n^LLv «^rc<kor(4, @C3ttnft£* (b) <t ( C ) ©is 
x sic m i \ £ c <t mt? # 4 • 

ffi ^ HSffl Bim ^ ffefiST IhUKT A (7) X ATf -5> o 

si i=*a*i*tn< % jaig?^^^^9 (i) atimss (2) 

$ftfc#(D^Mft1±l±£ y-©13— #i<D£fc£. tftftgS (2) 14, i/ib 
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H214, ss4**tfcttaM, »*t±et<bJKft«>^fett$^wr*ifl*T?*or 
lEffiErofc*. 

H3r*. «W»S^lcttm*H*^X J rA©K2MW$«I^MrcBgiCfbLr 

#SB$!BSa>4 3 T*ffiU£>H'& r^jft^H (contami nat edmat er i a 0 J £l^5Sl* 

**-f K5-f>0> r&&&g*$g (haierdous waste) j ODE^lcg-^&StDTKIt 
*B«BS<D4>-(?Jf3l*£>*i£ rs»l»£$*tfcttlH (decontaminated material 

) j f4, m&toBw&iMi<tis>z£\z*y % -€-<D+ic^*n«*aa^ 1992* 

<» r|(ife|g|igg#j Cnon-hazardous waste) j ©g^lc"^*^ U^JU^TM&T 
*««S«)*T?fflL^&H* r*IBfifl# (mercury portion) j (4, &B;*I8, 

*HtH8a>'t>'emiA TK^SiE (essentially atmosphere pressure) 

J (4, *&E.lilTG>$M. 5SvE(7)E^/)>c». *«KJU±Oft1. 5ftffO>E*(0«SB 

L<(4, ;A<DXli^#Lrl^-^► : 

Sul (2) (4. MA C=i— 7t?U-f£/3 >0)-y-^— > • *> a. b-v^— - t'va 

»»**LfcS»«Ba (3) (4, SSft^U^y- (5) <D + *ca*o» (4 

) i;g^?H, ^lfe«!ia/*ai«a);I^«g (6) A<^^*i-5) 0 Sfe«l^(4, (a) ?5 

#ff«tt<D/\ny>^b«at/5Eft*ia, X(4-ea>^a>«K&axliT?7c^mA< 

sat»tt*tL*»»«pnift«t*ia<b*tt*ff«*B<b^i», atc/x(4. cb 
) s*^Ho>*rc-g-^ti*-f ^-^^atsst^i+r, Mfciwatteo-f^fb 
fttt*f^44B<b*tt^%«fiftaF*ift 0 << *oy&no><< itott'&mt-it'&bz 
tf=*y, ^*^iax^»D^ior)jg-&^ (6) t»^xsa>iiwav3i^fc«^r«>3sai 
A*x*<»xffi<b>f7(-^<»^wa{4SL<{fti^-r«,o 

(5) (4, 'JtH>^U>^-, X>7 'j2-i = +t- , 3 ->§7 

»**tfc^*tta©i*3Bwi*ii**eifafe!{t*t±*ct3te<, »»*Hfcs»tt 

a (3) (O J^itttttJ*-l=iBtf6tifcJ»1*tff-6ci:*t-C*«-t© 

teO)^U>y-*mi^*Ct)WT?i*fto (5) (4, /\ — is — ■ -^-sl 

77^ft'J>y - «O)^E-r;U#2900i:r^l«^mSS(Dy7j?>^u>'Sf 

MnoaitLLxsieffi-ett. E^a^a, ^ix.(4K{b*jui>^A cbr) a< 

a*l=S«r*/\ay><b*fflib^«li:-f ^-^ttSiDBS^tfiftL, /\P^><b 

CaO + Hfi ? Cl7 — CaClj + 2H{+ + 1/2 Oi 
CaO + H|S04 — CsSOi +- Hg 

^4t#^^*t*-r*^ttaaz>f/\py><bi»t^Rite*i*-6©i=jj&9j3ti:a-e 
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miz &m r & c t #s £ l l \> 

tf}<V$& 0 /\p^><b*fflX(4>f ^~ 

H£*5rztt*b*JU^A£e*»?L£^£t,T#.&l« gHb*JUvOA<b^|z 

$*.&o te*>*TA«\ -5-a>^i*M^ (7) vmzti* to®&* umm. #x 
**flsy*Ntfc3*<D*tt (i2) (i3) (io *m«SBa© H/-7-*- 
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^m©B*3£/0ii2*>^TA (7) 14, mm* m ^lt^u, k»d8mf<»4mc 

H&o S^W (6) (4, ;±S3K<=i>hP- 

*W#*ifc*«ai/*BHb**toA^»ft<b**L*o SUM (9) <fc»D?&*p (8) f4, 

h do) uj:y 3Ka<b*tLfc*«aut*«^t*tti*, &$g& ( 

9) 0>'f>'e&8l£;h.aU&34i<&o 2o(0**X^7 U — (15) (17) (4 

*i&o *ftwa>«tyia*uL\SJE«T?tt. a^ttriftjo^ (400* n in±o>m 

a>iB£l4, 75%feB/&»]ffla>;g$fe (6) <&7Mg«#£38SS*b;*ti-£fctf>lz, 

(6) 14^316^ (600* F) ~8l6t (1 500° F) OOfflJg. MS L < f4£)538 
t (1000° f) -593^ (1100* F) ©fflSlC^jffi^tL. *(»fflj£-(?fc)30#~8ff*j 
W, a*L<fift2~6B$W. «ft*;fc* 0 SRa<b*Hfc7Kmai^l4, £SL#ai 
^© (21) r=*-3r«±LfcffiR3JKJ:y»l8» (9) O^fc^^tl-So dfl[> 
3B2aPgT?(4. 7c^ffiXt4^mfb^^O)Jl5fi|T^§t<b**ifc7KffiffiI^-a)^«P 

^««er^fctf)fc, &*g& (9) o>&mt* ft 4^ oo- d ~260t: csoo- f) 

<OiB®. MSL<t4iKl4 < t; (40* f) -38t; (100* F) ©iflKlc|t}#* # 
(9) £aj-Cfr<£S3Sl4* ^^'J-z>ya^ (15) (17) a>*£a 
ffiS34ai*S£S#ai¥« (21) ^ifiCr^S^rc^dl^H^mllc. £S3|<z> 

7k®<D^a£/E]ft^D-bX©t«3aPg-ei4, AoSft* 3 (8) ©JdDBItt+itSH. 

»aw (20 icto-aw***. mm o) 0isttR2»Bti9m4ife 

/[elilxvx^A (7) (4, £S#£ii*a (20 *Jii;tflE*y7f Afl)4>|;a* 
n4SSSattttt^4^trzj:y % BfcXSCEfclftfc**!*., **9!<Da*Ll*S 
mmvit, TkfflaBfi/EURS^-TA©*!*, 0. 995Siff~0. 95&E<OffiHrt(jr> 

3a«a>*e»36/iBiiia^a-bxa>±(**ai:'c. «ttf^>A— oo) 

ttl4fiBElcttft£*u Ml*, ft^A->/\- (30) ©Mtftiii^a (32) ic«fc 
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, h (19) ^ICtSSS (9) ^&<OSSaitt$a3lL, m7£zi^AO>^-e 

ceo) ai//w^(23) *acr»sa**x36<ssA*n, *>x 

«fai¥-a (21) (4, mff<©Haffi3fcfc*Wt>:fc*J:5tffcttL. dflora, 7K«g<» 
^£/(H3ilKi>^TA (7) ©^tttXfiCttlCtt^r*,, ffitt**^i* 'J— -zx^zi 
(60) a>gfrfj(4^ '>^^A4 J 0)E^A<^rA^(7>S^-e^^}tlcS< ^4ofci:^. 

<b-r^c<tt?fc^o 

7Km<0^£/lElitR*>XTA (7) (4, ffclrt^-f (30) 0)4ifCiB^$^r 

l\"5> e SUSH^^>y\— (4, ^§fe^S/^^a>;g^ (6) A<tt]^ (8) £D<£t? 

^J0•a^F4^^><t^(4l^-pTt, ffift»asw (32) r^oTmErct&fc^tL-ci,^ 

• *#*rt^^>/<- (30) ^^^iU$Hfc^St(4, 

»as^s (32) A^p>^a^lz3a^al^H^»B^rlc, ^-r^-^a 00 
aikmf (8) (D+tojz&toR/mmmofeGto a) izmztizimmi*. 3a 

B*CS<f5ci:*«a*LL^ miaPg-C(4, (6) 14, ;&ftfecf>a>*ttfff 

»*fc*ySR»^b*-a-4ci:tt< , SBftttflD^lc-^^n^-toatedoMti^tt 
^i^^9tffc?t±^c<ta)-p#^fflJSic3tio^$H^o tti^*p (8) it. *&VW§£ 

K-Ctt, APS (23) (8) <D*Pizi&$\ £ Hf-&$5.lt. ;g^A>?>^m^ 

a (21) $ai:r, ^a^fr^ai-r^c ccd?si apgT*(4, ^st3£*>^7K*sst^ 
»*-rft<D*ai+«fc«)ic, o) Ht+»i=ai^aarz«»*H, ssst(4 
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* F) -260X (500* F) 0>M&lzmm^ti. ^<DfflS-C?ft30^- 4 «IM, ft&i* 

**?»7<JU$— ^a (34) £fflCT, a*L<l*afitaWlc©5l 
*H««fc5JcLT*3y, 7Kffifl)^/[H]ilKi>^^A (?) j^£f&$rt^-v (3 

«ks^a-bX(»sB3a®A<^TL, tti^F (8) aMmmz&mmmmzu-D 
fci*, ^Siihu- (40) <D±ic®ttr3ta^^t ( ffiiyttj**i. &#xt4 
^mfflic^^n^o «te?nfc7Kffi(4. o) *&n««:h.ft; tu s 

(9) ^t»KE3£**Lfc7Kffl(4. *?>rctea^tfirci:^<SfilfflLri«fcL^L, 

v$mmzti*>o msMFiztt* &&o>m (38) ^Efijii. s*tt«cDA*L&*L 

fc^StCOhU— (40) /)<ttB(D±lzffiffi$^^» 0 hU— (40) 14, ft h U— ptj(7>?5 

»i*a<o^*ic^r4s*ttH<Daffi»<oifc*j^a>:r=^ftjc9tt»tti-fr& 
h u— **prtrcaiLA*tr*fc«)a) kt (H^-a-r) A^fifttLfci:c5-e(4 

, SpO^SiSSA© (23) , SU^a^aj^-a (20 l=£o-Cte3£&#<3l£-tK£i 

tt^^staiQe (io) ^wtLxr. ^ (8) (4fflffl$*T.^ 0 ^ (b) ov-^xit, ss 
ta*Li\, 
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afifc**tidr, *©tea>tfr£P3Ma£&/8?- &ztm£&* sift 

« (9) aj-y-^xii, vimoh^-j? h L/-7-xttfo)teaaft*xi±5iiiftS 
H©rtflWiz8BT#£fc©tfatM*L^o 

(is) (1?) xi/ffiab**x^'j-^>^a (60) (4, 
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*©teO>3£iB£ffll*£c<bj&<T?#*o ->^%® (15) (U) StttiS 

flfi**x^u-->^a (eo) it, ^ti*-m>x(*iesi4^^-f ;u^-x(i^ 
a>ffl£t±*«ffl*n,\, (is) an 14, **s#*mst£& 

— *;U3R*jti<1 > — h;Wsl±£fc£J:5l;:* 2fcl±a>*JHf>g (Calgon Type 
) HGR©a ^Aj^&$Jj*£*L4c,fc, Pitt© hi/— 7— tfl>flba^J£i: 

(30) 14, H£SCXI4Rr»SCO)«lftrc-r4ci:A<T;** e 
^CDM^ Ll*%&0rei4, t&$rt^-V>/<— (30) (4, ^tafc^-y Kh7-;^(OJ: 
^^i/y-c- (30) <t-t<0*lcE«S*t**ffl»£/I§|iBli/X7-A (7) £ 

(30) 14, ifliSS±-(»attttffl**fCt^4ftBBSC<D 

^&«*r*^i:]wats*Li^ *?**y»<B^-r4fcAic, m©— »#[4 
i±*fc«)iz, mM^SfcEa-r-sctA^-e^-fec 

gttib^S (21) (32) (4, rt5SfiO)gtS37 7>a>J:5rc, *&m<09&&\z&9Lt£ 
«C*y-=>^« (60) 14, TfiffltoaftttllB:** JU*— , XI*. fcl^ti 

£isy& 

ff*t*tt<b**£#t?*tt#*rtfeHf*. Lfc £ *©*tan?te3 it «fc i* 

U »»Ltt^U ^©B^^JffASiSMfflXtttfxa©*©^;*-^ 

03i4s *«w©»3<©ajfi«*^ur^4o ?£fln£«i C4) ttvm&w (n) 

IcltffifRlfidti. SMttfi (1) *l*£*\z % 75&%im (1) i:7U>K 

Zttho ?U>K$;fcfcS*ttH/»»«©iftfctt (6') (4, SSlcS***.* 

c<t&<, tei^p (8) rcm&ttfc;* 

S4t4. *mm<Dn4 0>2mw£iFLTi^& o ass^n?— ^« (123) iz<t 
^>r, ffis*MJ»#x£u— ->y^« (90) xotsr^ h (54) ©*£a^r& 

£/EiRS/XfA (7) <D*lcflLat?^tl=J:y» 7kffi©&£/|e]J|jti/;*^A 

^i^fs^sH^o ca>««-ei*, *p cb> (4, jt!k3a^+i-s>^S6<Ant,Hfc h 

U- (40) ttn+&%l8L<nm (38) £*fLTlN& 0 &3a#©aai#X|*. ifiS 

fin (100 $ai:r, *>x^j**aw»ai**i*o 

BMb*« (HgO) 2.1?^A£, vUa-*>KU2.2^A < b+#;g£LT, tK&1 
PPmSfcy 37. 500*1 (parts) ££#r i^H^ fE&<> ;5*ttSl*, £25" 
, US 2" 0)^R»Rfrffi»ttfl)«JlS»a) + r*A*».^n'6a M4>©55ifctm© 
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mi*fc**i.fcHf*ttSi4, hu- (38) ©±ic*m±t*f (8) a^nim**. 

&©*<<£ l\, 

$S3S (50 A<7Kmi^S/(9liJS'>X^A (7) rziiJtio^H^o =b'*^ "J — - >>7*=j 

(is) en) ^aa-r^^ic m^<D^mm6» o) xi4M#j;sfet£ csi 
) *aa$«ztA«T*4j:5i=, mm cso 14, *a&. xtfassHt 

K/OUZ? (52) Ic^oTSSrc&^ft&^ofcvX^f A (7) ©^icE®**.* 

*-r*a>rc+»^B*iHj, jjd^^h^o za>a^-ei4, (52) a>tiS(4s 9 

A© (23) /»£>*p (8) (D*lc5l£&£*Lfc£St;f)<, Mffit^liS (51) (D^rcTK 
M&tfmtitt4t3Kft»tt-c$«J:5rcKS$^.«. MUMS (51) (4. 

^(4, ISfitLrjft^L. Stt$tL«c£:«:<»9BS (51) <J)*^Iiat-?>. ml 
3iLfcJ:^rc, »W*«ftS#tjffift3lI4, M£ti«t (21) /^^S+lz fife til 
SSiTlC, h (54) a>*£&oT, *'7^U-->yq7A (15) (17) 

ivdwu Mm»tt» (so (oms^noic (230 0 f) -350^5 (662* d , i$l 

<t4l10t (230° F) -191t; (376° F) ODSESlcftfcr -5 C tV&h 0 

. WtiaiUfcj;5rz, *p (8) axtia)7K«^ftKina>aa$, «**t**«»» 
ax^$(4$*)1 >f >^-U*^o SSfetm£A4x6*tfcMl4, ffJSTSS 

2.5" a>ttffl*tifcfttt*i»^^>/«— a>4»rzA*t.c,n, [4^«s^d 
iaiPtj*WLrfty. £fti4, m^a)3£igicT. (gf^A»>/\*-<i>*^3$A. 

35tti-r*C«t^-e^^o BiT3i<7)^&t^lfefelMl4. 538^ (1000* F) 0>mmzM 
^©W. r^2'J-; hiWDS^rcHW^F+Lfcffiftjfi^ A)Rft^-v>/«-© 

^icm^^n^o ^*«3S©Jtra^fc<fcorftai^*i,^^:r©7Km^st(4, ^stss 

-E-©naDS±^7kA^«E^ic3s+vr, ftut (eo* f) ©asiciti#^^ 
— *k> ^ -i-^-r * s ^ 8 >r > ^ x its 2- 1 /2 > t© 7 ju^ — <z> * $m * -a- 

■f >=i— 7t? u-r T<y K»©Mersorba*iHb^*— h y *y v7 -f ;U-$i — ©^ 

-«J©7Km^Si^^£-r*o Mersorb^-r )\,$— (4, 7kffi^ltm^+i-SifeA<3E 
itr 6 «fc 5 rz ftotjSy, #flEfi©*«A«»tt»&Ut5Stt* -?K> 7 -f — £ 

aaufcM<if3j!n*amr*fc«>r=ttffl*+L4o ffiraiLfrJ:5ic, *«^«t» 



150.0 g 143 .4 g 

5.6 g 0.0003 g 

5.6 g 

99.9996 
— < 0 . 1 p pm 



&mw2 

*®-(?;5fft$tifc±£l19. 9y5A«t7Kffi0. 29^ A£^A, £ftG0f 1 

/ftrnv-tv^mLtzo ^ratotc. s*#i4, &204^c ooo- f> a>fflgi?2 

B*IBfe«*l*, #ttc. tohltX. (1000° F) <DfflgT?2. 5B#ffl, &S;<b&3g£i6 L 



1^8-50 1 60 1 

Sl*0. 2^A](r*£Q. 00005 y5A*-ea*J>L, ^»ta>a!i>lfc[499. 98%"Cfcy, 

£W*ffla)y — ^>ypJtet4a>3BSfiS<x> 1 — 51 juri 1 y Mutsfcyo. img<t y 

<Ba»©±ttEPA TCLPfXhfl) rj&IBfe-CjJtt^ B^lcRr* 
<t*»JBi£;h.fco MersorbCD^:?^ /U*— ©MTM*. TkfflMiStta^ -< JU* — 



£2. 

&agd coast g>a» 

1199 8 100. 3 g 

0.2 g 0.0O0D5 g 
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- < 0.1 ppu 



ti-fc-f^CO;*: (retention) L. ior^XttflOMSiaitt 
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fflSSfett*** L fc. 
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lc;g^L-C, *tt*6. 4«A (&6. 2£S%) . -< =*"t> £0. 4« A (ftO. 4S2 
%) AtWfi*£l. (&1.4SS%) #*-r**tt?5lft»l03.3^A** 

^Ufco C<Dft»t*ttf4. ©M&imffi^fflivc. ttSSBT) (1000* F 

H^6«eyaLf={fc, ©a^ia^^itSL. «^**»ffii=*y, ***lt^* 



TKfflco st nm : 

tfr l= «fc * } ; 

-< * * costsa 
* •> <^^^a 

(^tff «fc 6 ) : 
St ©ftlfi : 



103.3 g 95.7 g 

6.4 g - 



0 4 g 



1 < E 



0.00005 g 

0.0 g 

0.0 g 
99.99% 
0.096 
0.0% 



icr^>f-^, 5. 0^5AO)«5<b7Kffi (4. 3^3AO)7K©i:0. 7^^A<D>r*0^# 
W) t12. 0y5Aa>Bfcft*;U5/^A$, 103. O^AtOS/'J*^ 

K»t4. ^m^i a>^eat/tt«5^ffltxr, $^538^ ciooo* f) ommvmsm 



^9ft3fc^«flz<fcy, ^**Li*«tat/-f *^a>s*3ji«fc c 
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<»£4»*ic#**i6-f *^a>B»ioo%f4, MaKDKft+icRft^+trisy* c 
fti-^oT, teaffia3ia>4>fl)*'^«a)>r^-^#^m*«B**L<a'>3Ft±ftc 



K*4cD ^gfSa : 120.0 g li7.o g 

*fflco »f J¥fi : 4 3 g 

(d*f U J; S ) : - 0.0025 g 

*ffi<Z> : - 99.9496 

* ^ CD U J5S : 0 7g 

{ # fffK J: & ) : - 0 . 8 g 

& : - 8g 100% 

2. Q2' J 5A<»B&<fta^i"i>A£. 103. 0yvA(D*>'J±i-9-> K<t+^rc;g-& U % 

. ©saatmnssfflL^-c, $^538^ (iooo* f> 5 e^mao"** 

u ?fei=ft6i**M36*i+rsa*-c^*p*ii-fco ao»aTjt3*»a>iHi, garret** 



a w co ^ *t s a : 

<3*#f ic J: S ) 
*S 31 CO it n 3 : 



*#*3|E 8-50 1 60 1 
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120.0 g 
3.7 g 

1.3 g 



0.0001 g 

0.67 g 
99 . 998% 
51 .4596 



mmiz^-asim^tztfis m&#&a>wm>*>tLts* s*tta*«fi»z»^-r 



j*£0. 0001^A£-(?£E.'J>U *«tO)irft^*fai±99. 998%"(?*ofco *fc, 
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